CHAPTER III.
THE MEAN ENERGETIC CONDITION AND THE ENERGY-FUND.
In the last paper attention was called to the fact that all "free/7 or natural systems of mechanical action might be represented by some one of the conic sections, such as were exhibited in Figs. 3 and 4. Of these, for the present purposes of discussion, the elliptical orbit, as shown in Fig. 3, will suffice as an illustration.
In elliptical motion, as was pointed out in that paper, there • occurs a periodic energy-transformation at each revolution of the bodies about each other. At apastron space is a maximum and motion a minimum; at periastron the reverse is true. And at every point between these extremes the conservation of energy is maintained; the amount of either form of energy lost, below the maximum, is made good in the other form.
From these facts it is readily inferred that there must exist between the extremes a and A some intermediate point where this transformation of energy from space-form to motion-form, or the reverse, is just half accomplished. Such a point would constitute a true energetic mean between the two extremes. At that point half of the total range of potential energy will have been converted into or from the kinetic form, and half will yet remain to be converted.
Let us indicate the distance of separation between the two bodies when in this mean energetic condition by D, and their relative velocity by U. Then there must result, from Equation 7 for the conservation of energy,
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These equations readily reduce to
U'=-y (V*+V02)                             (10)
32 >m space to motion form and back, under the Principle of the nservation of Energy. Discovered only in 1837—after much iliminary investigation and partial knowledge—and not yet ly understood, this great natural principle is properly to be itled the SECOND LAW OF ENERGETICS, not the "First," as it
